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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSRACT
A preliminary study showed that most health workers 
in primary health care (PHC) claimed that they need a 
refreshing course because of their lack of updated knowledge 
and skill. This study enrolled 27 primary healthcare workers 
recruited from the PHC. The intervention used were classic 
lectures and workshops. The knowledge was evaluated 
using a paper-based test and practice, while the skill was 
evaluated using a practice test. Multiple questions (pre-test 
and post-test) based on current emergency management 
for pediatric were used for paper-based evaluation. Semi-
structured interviews were conducted to confirm the 
subject’s perspective on the intervention. A paired t-test 
was used for evaluating the pre- and post-test results, 
which was confirmed by a triangulation approach. There 
was a significant difference between the pre- and post-test 
results (p<0.001), and 8 of 10 subjects can demonstrate the 
procedure learned correctly after the intervention. A total 
of 14 interviewed subjects stated great effectiveness of 
the intervention, with several limitations on applicability 
in daily clinical practice. Classic lecture and workshop 
as an intervention in health education effectively increase 
health workers’ knowledge and skill in PHC. This study 
might help other rural areas PHC apply the same method so 
the professionalism and quality of health workers in PHC 
providers can be maintained.
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
INTRODUCTION
Primary Health Center (PHC) workers are 
the frontline of healthca e in developing 
countries, including Indonesi . Therefor , 
atients requiring em rgency assistance often 
ome there to be eated or at l ast man ged 
bef re being referred. This concep  requires 
motivated and well-train d fro tline providers 
(Dugani et al., 2018). However, previous 
studies show that many medical workers, 
such as nurses, midwives, and paramedi s, 
seldom update their medical knowledge from 
the lat st guidelines. This matter becomes 
a problem when the risk of morbidity and 
mortality increases due to old-fashioned 
approaches. New knowledge in PHC is 
essential to address and direct adequate and 
appropriate many service factors (Sambala, 
Sapsed, & Mkandawire, 2010). As the primary 
health care system leader, doctors must 
empower their colleagues’ clinical skills and 
medical knowledge by organizing workshops, 
discussions, or lectures. It is needed because 
some primary health care workers may have 
a lack of competence. For example, in Wori, 
only 4% of primary health care workers have 
sufficient basic life support skills (Dahlan, 
Kumaat, & Onibala, 2014). One factor that 
can be a reason is they also have a lack of time 
to attend training. This case also occurred in 
Pontianak, Kalimantan. A study shows that 
62.7% of all Primary Health Care nurses never 
had any workshop or symposium (Tafwidhah, 
Nurachmah, & Hariyati, 2012).
The Community Health Center of Sukos wu 
is an example of a PHC in Indonesia that 
has a challenge in updating health workers’ 
knowledge and skill. Our preliminary 
questionnaire revealed that this challenge 
occurs since the health workers almost have 
no time to attend symposiums or workshops 
due to their work schedule in community 
service for their rural area. Various issues were 
found from interviewing each department’s 
stakeholders in the Community Health Center 
of Sukosewu don by researchers. From 
those issues, an analysis was conducted using 
capability, accessibility, readiness, leverage 
(CARL) with urgency, seriousness, growth 
(USG) method, and discussions with the head 
of Community Health Center of Sukosewu as 
a primary health provider. Problem searching 
also focuses on finding what knowledge most 
health workers feel needed to improve. From 
the analysis and discussion, the main topic issue 
in the Community Health Center of Sukosewu 
lacked training or workshops on the pediatric 
mergencies skill suc  as resuscitation. The 
search for determinants of the issu  using 
Ishikaw ’s fishbo e diagram can be concluded 
that the PHC workers, speci lly the emergency 
department he lth worke , need to get 
interventions to impr ve their knowledge and 
skill on handling the pediatric in emerge cies 
case condition.
There is yet to be a study that analyzes the 
intervention given to the primary healthcare 
workers regarding their medical knowledge 
based on Indonesia’s latest guideline. This study 
aims to evaluate PHC workers’ knowledge 
and skills improvement after the intervention 
method to educate PHC workers.
METHOD
Preliminary survey
The preliminary questionnaire data revealed 
that health clinic staff, midwives, and nurses all 
agreed that lecture and workshop were needed 
to improve their knowledge and skill. There are 
still health workers who have never received 
training, workshops, or child emergency 
training (30% of the total health workers). 
Of the total health workers who had received 
training, workshops, or training on a pediatric 
emergency before, four health workers (15%) 
received it more than five years ago, and 21 
health workers (81%) received it between 
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1-5 years ago. This result does not complete 
with the resuscitation recommendation fro  
gui elines such as the Japan ociety of 
Perinatal, American Academy of Pediatrics 
(AAP), American Heart Association (AHA), 
Neonatal Medici e, or Indonesia government 
(AAP & AHA, 2016; Hosono et al., 2016). 
The requirement said a  emergency training 
certificate must be updated annually or at least 
once every five years. Other data show that 
of the total health workers who have received 
training, 21 officers (70%) have only had one 
workshop or traini g for a pediatric emergency 
before, during their profession in PHC. Even 
though the local government already gave 
maximum support, the interview revealed that 
this issue still occurs because they need to focus 
on community service for their rural area that 
often takes much time in work. Furthermore, 
various data above need to be highlighted, 
considering that 25 officers (83%) of the total 
health workers who filled out the questionnaire 
met with pediatric emergency cases. Pediatric 
emergency management has been chosen to be 
the best topic for lectures and workshops from 
the above facts.
The evidence suggests using various meth ds 
that allow for interaction and enable learners 
to process and apply information becaus  
these will be more effective for health 
care workers (Bluestone et al., 2013). The 
simple methods that provide interaction in 
the process and often used for this aim are 
classic lectures and workshops. However, no 
research studies the effectiveness of classic 
lectures and workshops held by the gener l 
practitioner to educate PHC workers until 
recently. Dedicating little time from the 
schedule to attend a small study session hosted 
by the local general practitioner could benefit 
the overall quality of the PHC provider. 
Selection of participant
W  design a cross-sectional design study 
that enrolled 27 primary healthcare workers 
recruited from the Community Health Center 
of Sukosewu, Bojonegoro, East Java, Indonesia, 
conducted in February 2019. This community 
health center was chosen based on the 
Bojonegoro Health Ministry recommendation 
and the institution’s willingness. All nurses 
and midwives have the same responsibility 
for pediatric emergency cases, so the inclusion 
criteria are all nurses and midwives at the 
Community Health Center of Sukosewu and 
have willing to take part in the research. All 
of the participants were accepted about this 
study’s purpose and signed the informed 
consent before enrollment.
Methodology and instruments
Researchers appointed the theme of the newest 
basic life-saving skills for pediatric patients 
according to the pre-research questionnaire. 
The intervention used was 30 minutes of 
interactive lecture and 2 hours of the workshop 
(for detailed description, see Supplementary 
Data 1). In the lecture session, we use 
PowerPoint slides, posters, and booklets as 
learning media. In the workshop session, we 
use mannequins, several medical instruments, 
and posters to explain the algorithm of pediatric 
emergency case management. Evaluation of 
knowledge gain was evaluated quantitatively 
using a paper-based test and practice using 
Objective Structured Clinical Examination 
(OSCE) setting. The researchers developed the 
scenario related to the management pathway 
(algorithm) of the topic, based on the published 
guidelines (Atkins et al., 2015; AAP&AHA, 
2016; Ikatan Dokter Anak Indonesia (IDAI), 
2015; SMF Ilmu Kesehatan Anak RSUD 
Dr. Soetomo Surabaya, 2016). Non-vignette 
multiple-choice questions  (10 items each 
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
INTRODUCTION
Primary Health Center (PHC) workers are 
the frontline of healthca e in developing 
countries, including Indonesi . Therefor , 
atients requiring em rgency assistance often 
ome there to be eated or at l ast man ged 
bef re being referred. This concep  requires 
motivated and well-train d fro tline providers 
(Dugani et al., 2018). However, previous 
studies show that many medical workers, 
such as nurses, midwives, and paramedi s, 
seldom update their medical knowledge from 
the lat st guidelines. This matter becomes 
a problem when the risk of morbidity and 
mortality increases due to old-fashioned 
approaches. New knowledge in PHC is 
essential to address and direct adequate and 
appropriate many service factors (Sambala, 
Sapsed, & Mkandawire, 2010). As the primary 
health care system leader, doctors must 
empower their colleagues’ clinical skills and 
medical knowledge by organizing workshops, 
discussions, or lectures. It is needed because 
some primary health care workers may have 
a lack of competence. For example, in Wori, 
only 4% of primary health care workers have 
sufficient basic life support skills (Dahlan, 
Kumaat, & Onibala, 2014). One factor that 
can be a reason is they also have a lack of time 
to attend training. This case also occurred in 
Pontianak, Kalimantan. A study shows that 
62.7% of all Primary Health Care nurses never 
had any workshop or symposium (Tafwidhah, 
Nurachmah, & Hariyati, 2012).
The Community Health Center of Sukos wu 
is an example of a PHC in Indonesia that 
has a challenge in updating health workers’ 
knowledge and skill. Our preliminary 
questionnaire revealed that this challenge 
occurs since the health workers almost have 
no time to attend symposiums or workshops 
due to their work schedule in community 
service for their rural area. Various issues were 
found from interviewing each department’s 
stakeholders in the Community Health 
Center of Sukosewu done by researchers. From 
those issues, an analysis was conducted using 
capability, accessibility, readiness, leverage 
(CARL) with urgency, seriousness, growth 
(USG) method, and discussions with the head 
of Community Health Center of Sukosewu as 
a primary health provider. Problem searching 
also focuses on finding what knowledge most 
health workers feel needed to improve. From 
the analysis and discussion, the main topic issue 
in the Community Health Center of Sukosewu 
lacked training or workshops on the pediatric 
emergencies skill such as resuscitation. The 
search for determinants of the issue using 
Ishikawa’s fishbone diagram can be concluded 
that the PHC workers, especially the e y 
depar ment health w rkers, need to get 
interventions to improve their knowl dge and 
skill on handling the ped atric in emergencies 
case conditi n.
There is yet to be a study that analyzes the 
intervention given to the primary healthcare 
workers regarding their medical knowledge 
based on Indonesia’s latest guideline. This study 
aims to evaluate PHC workers’ knowledge 
and skills improvement after the intervention 
method to educate PHC workers.
METHOD
P liminary survey
The preliminary questionnaire data revealed 
that health clinic staff, midwives, and nurses all 
agreed that lecture and workshop were needed 
to improve their knowledge and skill. There are 
still health workers who have never received 
training, workshops, or child emergency 
training (30% of the total health workers). 
Of the total health workers who had received 
training, workshops, or training on a pediatric 
em rgency before, four he lth workers (15%) 
received it more than five ye rs ago, an  21 
health workers (81%) r c ived it between 
1-5 years ago. This result does not complete 
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patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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workers were taken randomly to demonstrate the management of pediatric emergency scenarios, 
before and after the interventions, evaluated by the general practitioners (doctors) based on the 
guideline pathway. Scenario cases for pre-test and post-test were different (for detailed description, 
see Supplementary Data 3).  
Further data collection was then carried out by semi-structured interviews at 1.5 years post-
intervention. The interview aims to explore participants' perspectives of previous interventions 
benefit to their daily health service quality improvements. The respondents interviewed were not less 
than 50% of the total sample—a sampling of respondents using purposive sampling technique with 
maximum-variant. Questions were given to respondents in the form of open questions, which 
consisted of 2 items: (1) "How did you feel after participating in the lecture and workshop?" and (2) 
"How is the potential application of the results of this lecture and workshop, in daily health service 
activities at the Primary Health Center?". The results of the interviews will be transcribed verbatim 
and analyzed by the content analysis method. The results of the analysis are then elaborated with the 
quantitative results that have been obtained previously.  
Data analysis 
We used SPSS 22.0 statistical program (IBM, SPSS Inc, Chicago, USA) for all of the tests. 
Descriptive statistics such as mean, standard deviation (SD), median were analyzed for quantitative 
variables, and frequencies were computed for categorical variables. The numerical data from the two 
variables was analyzed using a paired-T Test based on the normal distribution identified. All tests in 
this study were two-sided, and p values < 0.05 were considered statistically significant. The analysis 
of interview results used was the content analysis approach, which consists of data collection, data 
reduction, data categorization, interpretation, and forming a conclusion. The qualitative study results 
will be used as a triangulation of previous quantitative study results. 
 
RESULTS 
The health workers who attended the lectures and workshops on Current Management of Emergency 
Management for Pediatric were 27 participants (16 midwives (59%); 11 nurses (41%). 
Pre-test: paper-based and practice 
The pre-test result revealed that the participants' average test score was 42; most of the participants 
scored below 55, as shown in figure 1. 
 



































The lowest test score at the pre-test was 10 (n=1), while the highest test score was 70 (n=2). At the 
same time, most test scores were 45 and 50 (n=12). The average test score at the pre-test was 49.44. 
The criteria for passing the test is when the participants get a score ≥ 65. From this data, only 3 
participants got at least the same with standard score criteria. When ten health workers were taken 
randomly to demonstrate the management of pediatric emergency cases, only 3 (30%) health workers 
knew how to do the management.  
Post-test: paper-based and practice 
The post-test score showed improvement of knowledge both in paper-based and practice. 
 
Figure 2. Results of post-test scores among all participants (TS: total score) 
 
The lowest post-test score at the post-test was 60 (2 health workers), while the highest test score was 
95 (2 health workers). At the same time, most test scores were 75 (11 health workers). The averag  
score at the post-test score was 78.83, as shown in figure 2. The result with the minimu  score t  
pass the test revealed that only 2 participants did not pass.  
 
Table 1. Comparison of mean post-test scores on pre-test scores 
Comparison Variables Mean ± SD 
95% CI 
Lower Upper 
Post-test total scores compared to 
pre-test total scores 
28.9 ± 5.3 * 26.8 31.0 
Paired T-test, p<0.001 
 
The r sult showed that the average comparison of the post-test scores on the pre-test had a mean 
difference of 28.9 (standard deviation 5.3). The data shows a significant difference in the average 
ratio of posttest scores to pre-test scores (p<0.001). This study found a significant difference between 
the pre-test and post-test scores. Furthermore, from 10 health workers taken randomly to demonstrate 
the management of pediatric emergency cases after the classic lecture and workshop, 8 of them did 
the management correctly according to general practitioner evaluation.  
Qualitative Analysis 
Evaluation of participants' perspectives towards classic lecture and workshop benefits for their 
professional care delivery improvements were explored by interviewing 14 previous participants in 


























in the av age ratio of postt t scores to pre-
t t scores (p<0.001). Th s study found a 
significant difference betwee  the pre-test nd 
post-test scores. Furthermore, from 10 health 
worke s aken randomly to demonstrate the 
manag ment of ped tric emergency cases 
after the classic le ture and workshop, 8 of 
them did the management correctly according 
to general practitioner evaluation. 
Qualitative Analysis
Post-test: paper-based and practice
The post-test score showed improvement of 
knowledge both in paper-based and practice.
The lowest post-test score at the post-tes  
was 60 (2 health workers), while the highest 
test score was 95 (2 health workers). At the 
same time, most test scores were 75 (11 health 
workers). The average score at the post-test 
score was 78.83, as shown in figure 2. The 
result with the minimum score to pass the test 
revealed that only 2 participants did not pass.
The result showed that the average comparison 
of the post-test scores on the pre-test h d a 
mean difference of 28.9 (standard eviation 
5.3). The data shows a significant difference 
139138
QANUN MEDIKA Vol 5      No 1    JANUARY 2021 QANUN MEDIKA Vol 5       No 1   JANUARY  2021 QANUN MEDIKA VOL 4   no 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
QANUN MEDIKA VOL 4  No 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
. .l no 1  ei 2019
 I  
JURNAL KEDOKTERAN FKUM SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	




sequences of data collection, data reduction and categorization, data display, and finally composing 
the main findings. Main findings were identified and discussed to make a conclusion. 
 
Table 1. The comments and findings from the respondent in interviews 
Code 1. Transcript Themes Interpretation 
S1 1. The topic of the lecture and workshop is good and useful for 
PHC staff 
2. Due to the rarity of patients, so it is rarely practiced/applied. 
But, in order to keep in mind, there needs to be a periodic 
refreshment 
(1) Relevant topic; (2) 
Appropriate delivery 
method; (3) less applicable 
Beneficial to 
improve kn wledge 
and skill 
S2 1. The workshop was good. We can understand more about 
managing emergency cases, such as seizures in pediatrics. The 
workshop provides an opportunity to do the practice. 
2. At least, t ere have been a few cases; although they are rare, 
it can be handled 
(2) Appropriate delivery 




S3 1. 1.The results ar  useful for PHC services and increase the 
knowledge of PHC colleagues, especially in workshops 
2. In the application, we are getting more alert in pediatric 
emergency services 
(1) Relevant topic; (2) 
Appropriat  delivery 




S4 1. The lectures and workshop had a good impact 
2. I have not received any pediatric emergency cases so far, so I 
cannot comment on the ap lication 
(1) Relevant topic; (2) 
Appropria e delivery 
method;  
Beneficial to 
improv  knowledge 
and skill 
S5 1. After the training, we felt that there was a positive change in 
health service 
2. Now, my colleagues are starting to use/ apply as integr ted 
management for cases of pediatric emergencies 
(1) Relevant topic; (2) 
Appropriate delivery 
method; (3) applicable 
Beneficial to 
improve knowledge 
a d skill 
S6 1. The practical sessions during the workshop are great; at least, 
we understand pediatric emergencies, especially regarding 
techniques for managing p diatric se zures. 
2. I am assigned to assist health services at the PHC emergency 
room during work hours. So, the benefits are more 
pronounced in my everyday clinical practice  
(1) Relevant topic; (2) 
Appropri te delivery 
method; (3) applicable 
Beneficial to 
im rove knowledge 
and skill 
S7 1. We feel an improvement after the program 
2. Incidentally, I rarely see pediatric emergency patients. The 
most common cases were seizures, but most of them are stable 
when they arrived at the PHC 
(1) Relevant topic; (2) 
Appropriate delivery 




S8 1. The training that was held at that time was very beneficial for 
the midwives at our PHC. If the workshop duration was 
longer, it might be better. 
2. The go d impact is especially on applications in managing 
childbirth and neonatal care in our PHC.  
(1) Relevant topic; (2) 
Appropriate delivery 




S9 1. We got a good impact after the workshop 
2. For the application, we started to use the knowledge from the 
training in an integrated system in the case of pediatric 
emergencies 
 (2) Appropriate delivery 




S10 1. I am happy to get my knowledge updated 
2. I hav  lready applied for it, but I am still nervous, especially 
about small infant emergency cases 





S11 1. The training has a good impact on me becau e if it is not 
updated, I might forget 
2. The results of the program can be practiced in daily health 
services when there are plenty of cases 





S12 1. Having a good influence. It can increase our knowledge and 
insights, so does health service. 
2. So far, there are no severe cases yet. However, thanks to the 
workshop provided, we are ready to provide great health 
service. 
(1) Relevant topic; (2) 
Appropriate delivery 




S13 1. After participating in the Pediatric emergencies training, I was 
refreshed by the lecture. I had received it during college. Now, 
I know better because of refreshment 
2. The workshop may not be too applied because, in the PHC, it 
is rare to encounter pediatric emergency cases 
(1) Relevant topic; (2) 
Appropriate delivery 




S14 1. The training succeeded in increasing our knowledge and skill 
for health services 
2. We can practice it quite well so that the PHC can provide 
optimal service. 
(1) Relevant topic; (2) 
Appropriate delivery 






The lowest test score at the pre-test was 10 (n=1), while the highest test score was 70 (n=2). At the 
same time, most test scores were 45 and 50 (n=12). The average test score at the pre-test was 49.44. 
The criteria for passing the test is when the participants get a score ≥ 65. From this data, only 3 
participants got at least the same with standard score criteria. When ten health workers were taken 
randomly to demonstrate the management of pediatric emergency cases, only 3 (30%) health workers 
knew how to do the management.  
Post-test: paper-based and practice 
The post-test score showed improvement of knowledge both in paper-based and practice. 
 
Figure 2. Results of post-test scores among all participants (TS: total score) 
 
The lowest post-test score at the post-test was 60 (2 health workers), while the highest test score was 
95 (2 health workers). At the same time, most test scores were 75 (11 health workers). The average 
score at the post-test score was 78.83, as shown in figure 2. The result with the minimum score to 
pass the test revealed that only 2 participants did not pass.  
 
Table 1. Comparison of mean post-test scores on pre-test scores 
Comparison Variables Mean ± SD 
95% CI 
Lower Upper 
Post-test total scores compared to 
pre-test total scores 
28.9 ± 5.3 * 26.8 31.0 
Pair d T-test, p<0.001 
 
The result showed that the avera e comparison of the post-test scores on the pre-test had a mean 
difference of 28.9 (standard deviation 5.3). The data shows a significant difference in the average 
ratio of posttest scores to pre-test sco es (p<0.001). This study found a significant difference between 
the pre-test and post-test scores. Furthermore, from 10 health workers taken randomly to d monstrate 
the management of pediatric emergency cases after the classic lecture and workshop, 8 of them did 
the management correctly according to general practitioner evaluation.  
Qualitative Analysis 
Evaluation of participants' perspectives towards classic lecture and workshop benefits for their 
rofessional care delivery imp ovem nts were explored by interviewing 14 previous participants in 


























Table 2. The comments and findings from the respondent in interviews
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
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Evaluation of participants’ perspectives towards 
classic lecture and workshop benefits for 
their professional care delivery improvements 
were explored by interviewing 14 previous 
participants in Sukosewu Primary Health Care 
(PHC). The interview transcripts were analyzed 
iteratively by the sequences of data collection, 
data reduction and categorization, data display, 
and finally composing the main findings. Main 
findings were identified and discussed to make 
a conclusion.
Every finding was analyzed from a different 
perspective, and the themes were reviewed 
several times, iteratively during the process. 
Three main themes were identified: relevance 
of the topic, delivery method, and daily practice 
applicability. Two authors then interpret every 
main finding. The interpretation shows that 
all respondents stated that the intervention 
given (lecture and workshop on pediatric 
emergency case management) were beneficial 
for their knowledge and skills improvements in 
delivering services of (the topics of interventions 
that had been previously given) and valuable in 
boosting self-confidence related to the topics at 
the PHC.
In quantitative data analysis, there was a 
significant increase in knowledge and skills (p 
<0.05), and this was confirmed by the results 
of interviews with the subject. The qualitative 
data analysis from the interviews showed the 
participants felt benefited by the interventions 
(lectures and workshops) that successfully 
improved their knowledge and skills on 
pediatric emergency management and boosted 
their self-confidence in current daily practices. 
In this qualitative data, new data also shows 
that there is still a lack of applicability of 
interventions in daily clinical practice, which 
is due to the unequal number of pediatric 




Ther  are more midwives than nurses in the 
pri ary health center, which i  in line with 
data from the Human R sources Development 
Agency of the Ministry of Home Affairs of 
the Republic of In onesia concerning Health 
Workers Resources infor ation 2018. The 
permanent health workers in the Community 
Health Center of Suko ewu are mostly 
midwives (15 workers), the next is nurses 
(9 workers), while others are two general 
practitioners, one dentist, one administration 
officer, and some honourer midwives and 
nurses (DINKES-Bojonegoro, 2018)
To carry out daily tasks as health workers, 
knowledge of pediatric emergencies and 
resuscitation is crucial for both nurses and 
midwives. This because in limited health 
facility centers such as in rural areas, the 
number of doctors also limited. The health 
 
 
sequences of data collection, data reduction and categorization, data display, and finally composing 
the main findings. Main findings were identified and discussed to make a conclusion. 
 
Table 1. The comments and findings from the respondent in interviews 
Code 1. Transcript Themes Interpretation 
S1 1. The topic of the lecture and workshop is good and useful for 
PHC staff 
2. Due to the rarity of patients, so it is rarely practiced/applied. 
But, in order to keep in mind, there needs to be a periodic 
refreshment 
(1) Relevant topic; (2) 
Appropriate delivery 




S2 1. The workshop was good. We can understand more about 
managing emergency cases, such as seizures in pediatrics. The 
workshop provides an opportunity to do the practice. 
2. At least, there have been a few cases; although they are rare, 
it can be handled 
(2) Appropriate delivery 




S3 1. 1.The results are useful for PHC services and increase the 
knowledge of PHC colleagues, especially in workshops 
2. In the application, we are getting more alert in pediatric 
emergency services 
(1) Relevant topic; (2) 
Appropriate delivery 




S4 1. The lectures and workshop had a good impact 
2. I have not received any pediatric emergency cases so far, so I 
cannot comment on the application 






S5 1. After the training, we felt that there was a positive change in 
health service 
2. Now, my colleagues are starting to use/ apply as integrated 
management for cases of pediatric emergencies 
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Appropriate delivery 
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Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
one rural area, only less than 5% of health 
workers could be concluded to have sufficient 
knowledge about basic life support (Dahlan et 
al., 2014).
From the data, we can assume that knowledge 
as a basic requirement for implementing 
basic life-saving skills for pediatric is still 
needed much improvement. This is important 
because some health workers do not know 
about evidence-based practice. This statement 
was also supported by a study that showed 
that 68.7% of clinic nurses did not understand 
evidence-based practice (Legita, 2012). 
There are various methods for providing 
he lth education, including cl ssic lectures, 
discussion, demonstration (workshop), and 
role-play (Efendi & Makhfudli, 2009).
In this study, classic lecture and workshop 
methods were used to provide health 
knowledge regarding pediatric emergencies 
because these are very accessible methods in 
rural areas because and do not require an extra 
effort (Hadimani, 2014).
Especially for the workshop, this intervention’s 
importance is because some learning processes 
such as analyzing, making hypotheses, 
evaluating, and making decisions in problem-
solving cannot be achieved by relying only 
on classical lectures (Yousefichaijan, Jafari, 
Kahbazi, Rafiei, & Pakniyat, 2016). 
A pre-and post-test design was used to 
evaluate the knowledge improv ment  
becaus  this evaluation met od is a feasible 
 straightf rward method f r health worker  
(Aykal et al., 2016). The pre-t st is us ful 
for knowi g the kno ledg  of the material’s 
recipie t before they get intervention. From 
figur  1, we can assume that knowledge of 
basic life-saving for pedi tric still need d 
improvements. Some points that show  
inadequate pre-test r sults could be used 
by the curriculum provider to adjust which 
competencies are needed to improve. The post-
test results are useful for finding out whether 
the interventions a  useful (as reflected in the 
comparison between the pre-test and post-test 
scores in the group) (Farjizka, 2016; Suharty et 
al., 2014).  Table 1 shows that classic lectures 
and workshops are useful in intensifying their 
skill in terms of emergency management for 
pediatric significantly different. These results 
are consistent with the results of another 
study comparing the scores of a group that 
received health education through training 
using interve tion lecture and wo kshop-like 
methods (Al-Tannir et al., 2018). Especially for 
th  workshop, the result showe  that up to 80% 
of health worker  tested did the management 
co rectly. This r sult is supported by a theory 
that or hops can chang  kn wledge, 
attitudes, an  pr ctical abilities (Pou fathollah, 
Hosseini D vkolaye, & Se ghali, 2015). 
The case study approach in this study (pre-
test questionnaire design, post-test, semi-
structured interviews) is valuable for collecting 
comprehensive data about small-sized subjects/ 
participant’s experiences and obstacles in the 
intervention (lectures and workshops) towards 
a specific topic. This pragmatic strategy (with 
the addition of a focus group discussion) was 
also used in a study by Mildenberger et al. on 
neonatal resuscitation training in a group of 
midwives regarding its skills assessment. The 
study noted the importance of using qualitative 
data to increase the depth and clarification of 
training outcomes and to see if there were any 
barriers to practicing the skills (Mildenberger, 
Ellis, and Lee, 2017).
As the PHC system leader, doctors are still 
required to empower health workers’ clinical 
skills and medical knowledge by organizing 
workshops, discussions, or lectures in PHC. 
Those are necessary to intensify their skill as 
health workers in PHC. The combination of 
classical lectures and workshops had been 
proven to significantly improve the knowledge 
and intensifying health workers’ skills in terms 
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:
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juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
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of Emergency Management for Pediatric. 
These results ma e a clear conclusion that the 
interventions (classic lecture and workshop) 
are also needed to increase the k owledge and 
intensify nurses’ a d midwives’ skills as health 
workers i  the Community Health Center of 
Sukosewu. 
CONCLUSIONS
Classic lectures and workshops as an intervention 
in health education are beneficial in increasing 
the knowledge and intensify the skill of health 
workers in PHC. This combination method can 
be used by doctors, especially in a rural areas, 
so the expected result is professionalism and 
quality of health workers in PHC providers can 
be maintained. 
LIMITATIONS
There are several limitations to this study. 
Firstly, our study only examines knowledge and 
skill-based on a short method that was pre- and 
post-test and practice test. The questions in pre- 
and post-test were the same. The questi nna re 
was based on the previous study and used 
for pediatricians, not primary health care 
providers. We used that questionnaire because 
the theory was in concordance with the general 
pediatric resuscitation theory. Secondly, he 
learning sessions, both theory, and pract ce 
were conducted within a short time (2 hours), 
unlike the usual day-long AHA BLS course or 
other courses.  
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
 I  . .l no 1  Mei 2019
 I  
JURNAL KED KTERAN FKU  SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 




Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
TRACT
 ,  , 
, , 
.
	 	 	 tis	 l 	 ra	f l,	 	ti g t	 atia 	hingga	5 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 ti 	
	 	insid 	 an uan	 	 r 	 it 	 	ke atian	t rj i	 	 	 	
	 	 	 l 	 t 	 i i	 ri	 r 	 t 	 	 r 	 	 	 	
	 	 	 	 	 j 	 	i i i 	 	 ien	 	 eder 	 t 	tr 	
UU-RI. (1992). Undang Undang No. 23 Tahun 
1992 Tentang : Kesehatan.  Jakarta, 





WHO. Health Education. from https://www.
who.int/topics/health_education/en/
Yousefichaijan, P., Jafari, F., Kahbazi, M., 
Rafiei, M., & Pakniyat, A. (2016). 
The effect of short-term workshop on 
improving clinical reasoning skill of 
medical students. Med J Islam Repub 





WHO. Health Education. from https://www.
who.int/topics/health_education/en/
Yousefichaijan, P., Jafari, F., Kahbazi, M., 
Rafiei, M., & Pakniyat, A. (2016). 
The effect of short-term workshop on 
improving clinical reasoning skill of 
medical students. Med J Islam Repub 
Iran, 30, 396. 
